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(minimum risk equivariant, MRE )
, , , 2
MRE (Reid [R95], Lehmann and





. , , [LC98]
, 2 MRE , ,





$X_{i}=\mu+\alpha t:+\sigma U_{i}$ $(\alpha\in R^{1}, \sigma\in R^{+}:=(0, \infty))$ $(i=1, \cdots, n)$ (2.1)
. , $U_{i}$ $(i=1, \cdot. . ,n)$
(probability density function, p.d.f.) $f(u)$ , $\mu\in$
$R^{1},$ $t_{1},$ $\cdots,$
$t_{n}\in R^{+}$ . , $t_{1},$ $\cdots,$ $t_{n}$
. , $X_{i}$ p.d $(1/\sigma)f((x_{i}-\mu-\alpha t_{i})/\sigma)(i=1, \cdots, n)$ ,
$X:=(X_{1}, \cdots,X_{n})$ (joint $(\mathrm{j}.)$ ) $\mathrm{p}.\mathrm{d}.\mathrm{f}$.
$f_{X}(x):= \frac{1}{\sigma^{n}}\prod_{1=1}^{n}f(\frac{x_{1}-\mu-\alpha t_{1}}{\sigma})$ (2.2)
. , $x:=(x_{1}. \cdots, x_{n})$ . , $X,$ $t:=(t_{1}, \cdots, t_{n})$ , $\alpha,$ $\sigma$
.
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2.1 $\hat{\alpha}(X),\hat{\sigma}(X),$ $\delta(X),$ $\psi(X)$ , $\alpha\in R^{1},$ $\sigma\in R^{+}$
$\hat{\alpha}(X+\alpha t)=\hat{\alpha}(X)+\alpha$ (2.3)
$\hat{\sigma}(\sigma X)=\sigma\hat{\sigma}(X)$ (2.4)
$\delta(\sigma X+\alpha t)=\sigma\delta(X)+\alpha$ (2.5)
$\psi(\sigma X+\alpha t)=\psi(X)$ (2.6)
, $\hat{\alpha}(X),\hat{\sigma}(X),$ $\delta(X),$ $\psi(X)$ (location equiv-
ariant estimator) , (scale equivariant estimator),
(location-scale equivariant estimator). (invariant estimator)
.
3
31 $\alpha$ , $\sigma$
, (2.1) , $\alpha$ , $\sigma$ . , $\sigma=1$
, $X$ $\mathrm{j}.\mathrm{p}.\mathrm{d}.\mathrm{f}.(2.2)$
$f_{X}(x)= \prod_{1=1}^{n}f(x:-\mu-\alpha t_{i})$ (3.1)
. , $X$ $\alpha$ . ,
$L(d, \alpha):=(d-\alpha)^{2}$ ( $2$ ) , ,
$\hat{\alpha}(X)$ ,
$E_{\alpha}[L(\hat{\alpha}(X), \alpha)]=E_{\alpha}[(\hat{\alpha}(X)-\alpha)^{2}]$
$= \int_{-\infty}^{\infty}\cdots\int_{-\infty}^{\infty}\{\hat{\alpha}(x_{1}, \cdots, x_{n})-\alpha\}^{2}\prod_{1=1}^{n}f(x_{1}-\mu-\alpha t_{i})dx_{1}\cdots dx_{n}$
$= \int_{-\infty}^{\infty}$ . . . $\int_{-\infty}^{\infty}\{\hat{\alpha}(x_{1}-\alpha t_{1}, \cdots, x_{n}-\alpha t_{n})\}^{2}.\prod_{*=1}^{n}f(x_{i}-\mu-\alpha t_{1})dx_{1}\cdots dx_{n}$
. , $y_{i}:=x_{i}-\alpha t_{i}(i=1, \cdots, n)$ $J=.\partial(x_{1}, \cdots, x_{n})/$
$\partial(y_{1}, \cdots, y_{n})$ , $|J|=1$ ,
$E_{\alpha}[L( \hat{\alpha}(X), \alpha)]=\int_{-\infty}^{\infty}\cdots\int_{-\infty}^{\infty}\{\hat{\alpha}(y_{1}, \cdots,y_{n})\}^{2}\prod_{1=1}^{n}f(y_{2}-\mu)dy_{1}\cdots dy_{n}$
, $\hat{\alpha}(X)$ $\alpha$ .
3.1 $\hat{\alpha}_{0}(X)$ . , $\hat{\alpha}(X)$
$\hat{\alpha}(X)=\hat{\alpha}_{0}(X)+u(X)$ (3.2)
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. , $u(x)$ $x\in R^{n},$ $\alpha\in R^{1},$ $t\in R^{n}$
$u(x+\alpha t)=u(x)$ (33)
.
(3.2),(3.3) , $\alpha\in R^{1}$ ,












3.2 $u(x)$ (3.3) , $n\geq 2$ , $u(x)$ $y$: $:=$
$x_{i}-(t_{i}/t_{n})x_{n}(i=1, \cdots, n-1)$ , $n=1$ , $u(x)$
.






, $u(x)$ $y::=x_{i}-(t_{1}/t_{n})x_{n}(i=1, \cdots,n-1)$ .
, $u(x)$ $y_{i}:=x_{i}-(t_{1}/t_{n})x_{n}(i=1, \cdots,n-1)$ ,






33 $i=1,$ $\cdots,$ $n-1$ $\mathrm{Y}_{i}:=X_{i}-(t_{i}/t_{n})X_{n}$ , $\mathrm{Y}:=(\mathrm{Y}_{1}, \cdots, \mathrm{Y}_{n-1})$
$\alpha$ , , $\mathrm{Y}$ .
, $Y_{i}:=X_{1}-(t_{i}/t_{n})X_{n}(i=1, \cdots, n-1),$ $S:=(X_{n}/t_{n})$ ,
, $J=\partial(x_{1}, \cdots, x_{n})/\partial(y_{1}, \cdots, y_{n-1}, s)$ , $|J|=t_{n}$ ,
$(\mathrm{Y}, S)$ j.p.d.f.
$f_{Y,S}(y, s)=t_{n} \prod_{1=1}^{n}f(y_{i}+t_{1}s-\mu-\alpha t_{\mathrm{t}})$ (3.4)





. , $\mathrm{Y}$ $\alpha$ . $\square$
3.1, 32, 33 , $\mathcal{L}$ , $\mathrm{Y}$
$v(\mathrm{Y})$ , , $\hat{\alpha}_{0}(X)$ ,
$\mathcal{L}=\{\hat{\alpha}_{0}(X)+v(\mathrm{Y})|v(\cdot)\}$ .
, , ,
(minimum risk equivariant, MRE) .
34 $X$ j.p.d.f. (3.1) , 2















, $v^{*}(\mathrm{Y}):=-E_{\alpha=0}[\hat{\alpha}_{0}(X)|\mathrm{Y}]$ . , $\hat{\alpha}^{*}(X):=$
$\hat{\alpha}_{0}(X)-E_{\alpha=0}[\hat{\alpha}_{0}(X)|\mathrm{Y}]$ $\alpha$ MRE . , $\hat{\alpha}_{0}(X)$ , $\hat{\alpha}_{0}(X)=$
$X_{n}/t_{n}=:S$ , $(\mathrm{Y}, S)$ j.p.d.f., $\mathrm{Y}$ p.d.f. (3.4),(3.5)

















, (3.6) $([\mathrm{A}05], [\mathrm{L}\mathrm{C}98])$ , $t$
. , (3.6) $\alpha$ – $\pi(\alpha)\equiv 1$
, $\alpha$ – – .
35( ). , (2.1) $\sigma=1$ , $\mathrm{r}.\mathrm{v}$ . $U_{1},$ $\cdots,$ $U_{n}$
$N(\mathrm{O}, 1)$ , , p.d.f.
$f(u)= \frac{1}{\sqrt{2\pi}}e^{-\frac{u^{2}}{2}}$ , $u\in R^{1}$
, $X$ $\mathrm{j}.\mathrm{p}.\mathrm{d}.\mathrm{f}$.
$f_{X}(x)= \frac{1}{(2\pi)^{n/2}}\exp\{-\frac{1}{2}\sum_{1=1}^{n}(x_{1}-\mu-\alpha t_{i})^{2}\}$
, (3.6) $\alpha$ MRE









. , $\alpha$ MRE
$\hat{\alpha}^{*}(X)=\frac{\sum_{:}^{n}=1(X_{i}-\mu)t_{i}}{\sum_{i=1}^{n}t_{i}^{2}}=\sum_{i=1}^{n}c_{i}(x_{:-\mu)}$ (3.8)
120
. , $c_{i}:=t_{i}/( \sum_{i=1}^{n}t_{i}^{2})(i=1, \cdots, n)$ . , MRE (3.8)
.
36( ). , (2.1) $\sigma=1$ , $U_{1},$ $\cdots,$ $U_{n}$
– $U(-1/2,1/2)$ , , p.d
$f(u):=\{$
1 $(- \frac{1}{2}<u<\frac{1}{2})$ ,
$0$ ( )
, $i=1,$ $\cdots,$ $n$ ,
$f_{X:}(x_{1})=\{$
1 $( \mu+\alpha t_{i}-\frac{1}{2}<X|<\mu+\alpha t_{i}+\frac{1}{2})$ ,
$0$ ( )
, $X=(X_{1}, \cdots, X_{n})$ j.p.d.f. ,
$f_{X}(x)=\{$
1 $( \mu+\alpha t_{i}-\frac{1}{2}<x_{j}<\mu+\alpha t_{1}+\frac{1}{2} (i=1, \cdots, n))$ ,
$0$ ( )
. ,
$\mu+\alpha t_{1}-\frac{1}{2}<X_{i}<\mu+\alpha t_{1}+\frac{1}{2}$ $(i=1, \cdots, n)$
$\Leftrightarrow\frac{X_{i}-\mu-(1/2)}{t_{1}}<\alpha<\frac{X_{1}-\mu+(1/2)}{t_{1}}$ $(i=1, \cdots, n)$ (3.9)
, $\mathrm{Y}_{1}^{-}:=(X_{i}-\mu-(1/2))/t_{i},$ $\mathrm{Y}_{1}^{+}:=(X_{1}-\mu+(1/2))/t_{1}(i=1, \cdots, n)$ ,
$\mathrm{Y}_{(1)}^{-}\leq\cdots\leq \mathrm{Y}_{\langle n)}^{-},$ $Y_{\langle 1)}^{+}\leq\cdots\leq Y_{(n)}^{+}$ $(Y_{1}^{-}, \cdots, Y_{n}^{-}),$ $(\mathrm{Y}_{1}^{+}, \cdots, Y_{n}^{+})$
,
(3.9) $\Leftrightarrow \mathrm{Y}_{(n)}^{-}<\alpha<Y_{(1)}^{+}$





$= \frac{1}{2}\{\min_{1\leq i\leq n}(\frac{X_{1}-\mu+\frac{1}{2}}{t_{1}})+_{1}\max_{\leq i\leq n}(\frac{X_{1}-\mu-\frac{1}{2}}{t_{i}})\}$
. , (3.10) $([\mathrm{L}\mathrm{C}98])$ , $t$
.
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3.2 $\alpha$ , $\sigma$
, $\hat{\sigma}^{*}(X)$ , $\alpha\in R^{1},$ $\sigma\in R^{+}$ ,
$\hat{\sigma}^{*}(\sigma X+\alpha t)=\sigma\hat{\sigma}^{*}(X)$ (3.11)
. (3.11) $\hat{\sigma}(X)$
. , (3.11) (2.4) . , $\mu=0$ –
, $X$ $\mathrm{j}.\mathrm{p}.\mathrm{d}.\mathrm{f}.(2.2)$






$= \int\cdots\int\{\frac{\hat{\sigma}(x_{1},\cdots,x_{n})}{\sigma}-1\}^{2}\frac{1}{\sigma^{n}}\prod_{i=1}^{n}f(\frac{x_{i}-\alpha t_{1}}{\sigma})dx_{1}\cdots dx_{n}$
$= \int\cdots\int\{$ $\hat{\sigma}(\frac{x_{1}-\alpha t_{1}}{\sigma},$ $\cdots,$ $\frac{x_{n}-\alpha t_{n}}{\sigma})-1\}^{2}\frac{1}{\sigma^{n}}\prod_{i=1}^{n}f(\frac{x_{i}-\alpha t_{1}}{\sigma})dx_{1}\cdots dx_{n}$
, $y::=(x_{i}-\alpha t_{1})/.\sigma(i=1, \cdots, n)$ , $\sigma^{n}$ ,
$E_{\sigma}[L( \hat{\sigma}(X), \sigma)]=\int\cdots\int\{\hat{\sigma}(y_{1}, \cdots, y_{n})-1\}^{2}\prod_{1=1}^{n}f(y_{i})dy_{1}\cdots dy_{n}$
, $\sigma$ .
3.7 $X$ $\mathrm{j}.\mathrm{p}.\mathrm{d}.\mathrm{f}.(3.12)$ , $\hat{\sigma}_{0}(X)$ .
, $\hat{\sigma}(X)$
$\hat{\sigma}(X)=w(Z)\hat{\sigma}_{0}(X)$ (3.14)
$w(Z)$ . , $Z:=(Z_{1}, \cdots, Z_{n-1})$
$z_{:}:= \frac{Y_{j}}{\mathrm{Y}_{n-1}}$ $(i=1, \cdots,n-2)$ , $Z_{n-1}:= \frac{Y_{n1}}{|Y_{n1}|}=$ (3.15)
122
, $1_{i}’’(i=1, \cdots, n-1)$ 33 .
. (3.14), (3.15) ,






$= \frac{\frac{1}{|X_{n-1}-\frac{\iota_{n-1}}{ln}X_{\hslash}|}\hat{\sigma}(X_{1}-_{t}\perp_{n}{}^{t}X_{n},\cdot.\cdot.\cdot.’ X_{n-1}-\frac{t_{n-1}}{t_{n}}X_{n},0)}{\frac{1}{|X_{n-1}-\frac{n-1}{l_{\hslash}}X_{n}|}\hat{\sigma}_{0}(X_{1}-\dot{t}_{\hslash}t\perp x_{n},,X_{n-1}-\frac{t_{n-1}}{t_{n}}X_{n},0)}$













MRE . , $Z$ 37 .
















, (2.1) , $\alpha,$ $\sigma$ . $\mu=0$
, $X=(X_{1}, \cdots, X_{n})$ $\mathrm{j}.\mathrm{p}.\mathrm{d}.\mathrm{f}.(2.2)$
$f_{X}(x)= \frac{1}{\sigma^{n}}\prod_{i=1}^{n}f(\frac{x_{i}-\alpha t_{1}}{\sigma})$ (3.18)
. , $X$ , , $\alpha,$ $\sigma$
, , $\alpha,$ $\sigma$
$L(d, \alpha):=(\frac{d-\alpha}{\sigma})^{2}$ (3.19)
$L(d, \sigma):=(\frac{d-\sigma}{\sigma})^{2}$ (3.20)
, . , $\delta(X)$ ,
$E_{\alpha,\sigma}[( \frac{\delta(X)-\alpha}{\sigma})^{2}]=\int\cdots\int\{\frac{\delta(x)-\alpha}{\sigma}\}^{2}\frac{1}{\sigma^{n}}\prod_{i=1}^{n}f(\frac{x_{1}-\alpha t_{j}}{\sigma})$
$= \int\cdots\int\{\delta(o\frac{e-\alpha t}{\sigma})\}^{2}\frac{1}{\sigma^{n}}\prod_{i=1}^{n}f(\frac{x_{1}-\alpha t_{i}}{\sigma})$
, $y_{i}:=(x_{i}-\alpha t_{1})/\sigma(i=1, \cdots, n)$ ,
$E_{\alpha,\sigma}[( \frac{\delta(X)-\alpha}{\sigma})^{2}]=\int\cdots\int\{\delta(y)\}^{2}\prod_{1=1}^{n}f(y:)dy$
124
, $\delta(X)$ $\alpha,$ $\sigma$ . , 32 ,
$\alpha,$
$\sigma$ .
39 $\delta_{0}(X)$ , $\hat{\sigma}_{0}(X)$
. , \mbox{\boldmath $\delta$}(X)
$\delta(X)=\delta_{0}(X)-w(Z)\hat{\sigma}_{0}(X)$ (3.21)
$w(Z)$ . , $Z:=(Z_{1}, \cdots, Z_{n-1})$
$Z_{i}:= \frac{\mathrm{Y}_{:}}{\mathrm{Y}_{n-1}}$ $(i=1, \cdots, n-2)$ , $Z_{n-1}:= \frac{\mathrm{Y}_{n1}}{|\mathrm{Y}_{n1}|}-$ (3.22)
, $\mathrm{Y}_{i}(i=1, \cdots, n-1)$ 33 .
, (3.21),(3.22) ,



















1 1 , (3.23) $Z$ . ,
$w(Z):= \frac{\delta_{0}(X)-\delta(X)}{\hat{\sigma}_{0}(X)}$
, (3.21),(3.22) .
3.10 $\delta_{0}(X)$ , $\hat{\sigma}_{0}(X)$
, (3.19) , $\alpha$ MRE ,
$\delta^{*}(X)=\delta_{0}(X)-\frac{E_{\alpha=0,\sigma=1}[\delta_{0}(X)\hat{\sigma}_{0}(X)|Z]}{E_{\alpha=0,\sigma=1}[\hat{\sigma}_{0}^{2}(X)|Z]}\hat{\sigma}_{0}(X)$ (3.24)
.
39 , $\delta(X)=\delta_{0}(X)-w(Z)\hat{\sigma}_{0}(X)$ . ,
















, $\sigma$ (3.20) , $\sigma$ MRE 3.10
– . , $Z$ .
3.11 $Z=(Z_{1}, \cdots 7Z_{n-1})$ $\alpha,$ $\sigma$ .














, $J=\partial(y_{1}, \cdots, y_{n-1})/\partial(z_{1}, \cdots, z_{n-2}, w)$ , $|J|=w^{n-2}$ ,
$(Z_{1}, \cdots, Z_{n-2}, W)$ j.p.d.f.
$fz_{1\prime}\cdots,z_{n-2},w(z_{1}, \cdots, z_{n-2}, w)$
$= \frac{t_{n}}{\sigma^{n}}\int_{-\infty}^{\infty}\{\prod_{i=1}^{n-2}f(\frac{z_{i}w-st_{1}}{\sigma})\}f(\frac{w-st_{n-1}}{\sigma})f(-\frac{st_{n}}{\sigma})ds\cdot w^{n-2}$
. , $(Z_{1}, \cdots, Z_{n-2})$ m.p.d.f.
$f_{Z_{1\prime}Z_{n-2}},\cdots(z_{1}, \cdots, z_{n-2})$
$= \frac{t_{n}}{\sigma^{n}}\int_{w=-\infty}^{\infty}\int_{\epsilon=-\infty}^{\infty}\{\prod_{:=1}^{n-2}f(\frac{z_{i}w-st:}{\sigma})\}f(\frac{w-st_{n-1}}{\sigma})f(-\frac{sl_{n}}{\sigma})\cdot w^{n-2}dsdw$
. , $w’:=w/\sigma$ ,
$f_{Z_{1},\cdots,Z_{n-2}}(z_{1}, \cdots, z_{n-2})$
$= \frac{t_{n}}{\sigma}\int_{w=-\infty}^{\infty},\int_{\epsilon=-\infty}^{\infty}\{.\prod_{*=1}^{n-2}f(z_{1}w’-\frac{s}{\sigma}t_{j)}\}f(w’-\frac{s}{\sigma}t_{n-1})f(-\frac{s}{\sigma}t_{n})\cdot w^{\prime n-2}dsdw’$
127
, , $s’:=s/\sigma$ ,
$f_{Z_{1},\cdots,Z_{n-2}}(z_{1}, \cdot . . , z_{n-2})$
$=t_{n} \int_{w=-\infty}^{\infty},\int_{s’=-\infty}^{\infty}\{\prod_{i=1}^{n-2}f(z_{i}w’-s’t_{i})\}f(w’-s’t_{n-1})f(-s’t_{n})\cdot w^{Jn-2}ds’dw’$
. , $(Z_{1}, \cdots, Z_{n-2})$ $\alpha,$ $\sigma$ .





. , $y_{n-1}’:=y_{n-1}/\sigma$ ,
$P \{Z_{n-1}=1\}=\int_{y_{n-1}’=0}^{\infty}\{\frac{t_{n}}{\sigma}\int_{s=-\infty}^{\infty}f(y_{n-1}’-\frac{s}{\sigma}t_{n-1})\cdot f(-\frac{sl_{n}}{\sigma})ds\}dy_{n-1}’$
, , $s’:=s/\sigma$ ,
$P \{Z_{n-1}=1\}=t_{n}\int_{y_{n-1}’=0}^{\infty}\int_{s’=-\infty}^{\infty}f(y_{n-l}’-\mathit{8}^{J}t_{n-\mathit{1}})\cdot f(-s’t_{n})ds’dy_{n-1}’$
, $Z_{n-1}$ $\alpha,$ $\sigma$ . , $Z=(Z_{1}, \cdots, Z_{n-1})$ $\alpha,$ $\sigma$
.
4
, [OA04] , . ,
$\theta$ $n$ $X=(X_{1},$ $\cdots$ ,Xn
$S=S(X)$ , $S$ $\theta$
$([\mathrm{L}\mathrm{C}98])$ . , , $X$
$A(X)$ $T(X)$ 1 1 , $P_{T|A}$ ,
$T$ $([\mathrm{F}34])$ . ,
, 31 ( 35), 33 ,
, .
, 33 . $\delta(X)$ , $\hat{\sigma}(X)$
. ,
$v(X):= \frac{\delta(X)-\alpha}{\hat{\sigma}(X)}$ , $w(X):= \frac{\hat{\sigma}(X)}{\sigma}$
128
,$v(X)= \frac{(\mathit{5}(X)-\alpha)/\sigma}{\hat{\sigma}(X)/\sigma}=\delta(\frac{X-\alpha t}{\sigma})/\hat{\sigma}(\frac{X-\alpha t}{\sigma})$
$w(X)= \hat{\sigma}(\frac{X-\alpha t}{\sigma})$
, $(X-\alpha t)/\sigma$ $\alpha,$ $\sigma$ , $v(X),$ $w(X.)$ .











$v^{*}(X):= \frac{\delta^{*}(X)-\alpha}{\hat{\sigma}^{\mathrm{r}}(X)}$, $w^{*}(X):= \frac{\hat{\sigma}^{*}(X)}{\sigma}$
. , $Z:=(Z_{1}, \cdots, Z_{n-1})$ .







. , $J=\partial(x_{1}, \cdots, x_{n})/\partial(u, s, z_{1}, \cdots, z_{n-2})$ , $|J|=t_{n}s^{n-2}$
, $(U, S, Z)$ j.p.d.f. }
$f_{U,S,Z}(u, s, z)= \frac{t_{n}}{\sigma^{n}}s^{n-2}\prod_{1=1}^{n}f(\frac{z_{2}s+(u-\alpha)t_{1}}{\sigma})$
129
. , , $z_{n}:=0$ . , $(u, s, z_{1}, \cdots, z_{n-2})^{t}rightarrow(v^{*}, w^{*}, z_{1}, \cdots, z_{n-2})^{t}$
,
$\{$
$u= \sigma v^{*}w^{*}+\frac{\sigma w_{1}^{*}(z)}{w_{2}^{*}(z)}w^{*}+\alpha$
$s= \frac{\sigma}{w_{\dot{2}}(z)}w^{*}$
, J $=\partial(u, s, z_{1}, \mathrm{v}\cdot\cdot, z_{n-2})/\partial(v^{*}, w^{*}, z_{1}, \cdots, z_{n-2})$ , $|J|=(\sigma^{2}w^{*})/$
$w_{2}^{*}(z)$ , $(V^{*}, W^{*}, Z)$ $\mathrm{j}.\cdot \mathrm{p}.\mathrm{d}.\mathrm{f}$.
$f_{VWZ}.,\cdot,(v^{*}, w^{*}, Z)$
$=i_{n}( \frac{1}{w_{2}^{*}(z)})^{n-1}\cdot(w^{*})^{n-1}\prod_{i=1}^{n}f((\frac{z_{i}+t_{1}w_{1}^{*}(z)}{w_{2}^{*}(z)}+t_{1}v^{*})w^{*})$
. , $Z$ $(V^{*}, W^{*})$ c.p.d.f.
$f_{VW^{*}|Z}.,(v^{*}, w^{*}|z)$
$=. \frac{(w^{*})^{n-1}\prod_{1=1}^{n}f((\frac{z_{j}+t_{j}w\mathrm{i}(z\}}{w_{\dot{2}}(z)}+t_{i}v^{*})w^{*})}{\int_{v=-\infty}^{\infty}\int_{w^{l}=0}^{\infty}(w^{*})^{n-1}\prod_{i=1}^{n}f((\frac{z_{j}+t_{i}w_{1}^{*}\langle z)}{w_{\dot{2}}(z)}+t_{i}v^{*})w^{*})dv^{*}dw^{*}}$
. , $Z$ $V^{*}$ c.p.d.f.
$f_{V|Z}.(v^{*}|z)$
$=. \frac{\int_{w=0}^{\infty}(w^{*})^{n-1}\prod_{i=1}^{n}f((\frac{z.+tw_{1}^{*}(z)}{w_{2}\langle z)}:+t_{i}v^{*})w^{*})dw^{*}}{\int_{v^{*}=-\infty}^{\infty}\int w^{*}=0(\infty w^{*})^{n-1}\prod_{i=1}^{n}f((\frac{z:+t_{j}w_{1}^{*}(z)}{w_{2}^{*}(z)}+t_{|v}*)w^{*})dv^{*}dw^{*}}$ (41)









, $1-\gamma$ $\alpha$ $[\delta^{*}-v_{2}\hat{\sigma}^{*}, \delta^{*}-v_{1}\hat{\sigma}^{*}]$ . ,





, $1-\gamma$ $\sigma$ $[\hat{\sigma}^{*}/w_{2},\hat{\sigma}^{*}/w_{1}]$ .
, 35 , , $\alpha$ , $\sigma=1$ , $U_{1},$ $\cdots$ , $U_{n}$
$N(\mathrm{O}, 1)$ . , 3.5 , $\alpha$ MRE
$\hat{\alpha}^{*}(X)$ (3.8) . , 33
$\mathrm{Y}=(Y_{1}, \cdots, \mathrm{Y}_{n-1})$ , $\hat{\alpha}^{*}(X)$ $\alpha$ .
, $v^{*}(X):=\hat{\alpha}^{*}(X)-\alpha$ ,
$v^{*}(X)=\hat{\alpha}^{*}(X)-\alpha=\hat{\alpha}^{*}(X-\alpha t)$
, $X-\alpha t$ $\alpha$ , $v^{*}(X)$ . , $X=$
$(X_{1}, \cdots, X_{n})$ j.p.d.f.
(x) $= \frac{1}{(2\pi)^{n/2}}\exp\{-\frac{1}{2}\sum_{1=1}^{n}(x_{1}-\mu-\alpha t_{i})^{2}\}$




























. , $J=\partial(x_{1}, \cdots, x_{n})/\partial(y_{1}, \cdots, y_{n-1}, v^{*})$ , $C(t):=|J|$
, $(\mathrm{Y}, V^{*})$ $\mathrm{j}.\mathrm{p}.\mathrm{d}.\mathrm{f}$ .
$f_{Y,V} \cdot(y,v^{*})=\frac{C(t)}{(2\pi)^{n/2}}\exp\{-\frac{1}{2}\sum_{i=1}^{n}(g_{i}(y, v^{*})-\mu)^{2}\}$
, $\mathrm{Y}$ $V^{*}$ c.p.d.f.
$f_{V\cdot|Y}(v^{*}|y)= \frac{\exp\{-\frac{1}{2}\sum_{*=1}^{n}(g:(y,v^{*})-\mu)^{2}\}}{\int_{-\infty}^{\infty}\exp\{-\frac{1}{2}\sum_{=1}^{n}(g:(y,v^{*})-\mu)^{2}\}dv^{*}}..\cdot$ (4.3)






, $\mu=0,$ $t_{i}=i(i=1, \cdots, n)$ , $\mathrm{A}\mathrm{a}$ $\alpha$ $\not\subset$
4.1\sim 46 . , $\alpha$
, , . ,
$n$ ,
. , .
4.1 $\alpha=\pm 005$ $1-\gamma$ $\alpha$ .
42 \alpha =\pm 05 1--\mbox{\boldmath $\gamma$} \alpha .
133
43 $\alpha=\pm 1$ $1-\gamma$ $\alpha$ .
4.4 \alpha =\pm 5 1--\mbox{\boldmath $\gamma$} \alpha .
45 $\alpha=\pm 10$ $1-\gamma$ $\alpha$ .
134
46 \alpha =\pm 50 1--\mbox{\boldmath $\gamma$} \alpha .
5
, , 2
. 31 , $\alpha$ , $\sigma$
, MRE $([\mathrm{A}03],[\mathrm{L}\mathrm{C}98])$
, , ,
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